RNA Silencing-Mediated Apple Latent Spherical Virus Vaccine in Plants.
The apple latent spherical virus (ALSV), originally isolated from an apple tree in Japan, is a small spherical virus with a diameter of 25 nm and comprises a bisegmented, single-stranded RNA genome (RNA1 and RNA2) and three different capsid proteins (Vp25, Vp20, and Vp24). The virus can experimentally infect a broad range of plants including, not only model plants (Arabidopsis thaliana and Nicotiana species) but also economically important crops such as cucumber, soybean, tomato, fruit trees, and flowers. ALSV has been used as an effective plant virus vector for virus-induced gene silencing (VIGS) to assess gene functions because the virus infects most of the host plants without showing any symptoms and induces a uniform knockout phenotype in infected plants. Moreover, the VIGS persists throughout plant growth in infected plants. Here, we show that genetically engineered ALSV vectors (ALSV vaccines) containing a partial genome sequence of pathogenic viruses display a high degree of cross-protection against the challenge inoculation of the corresponding pathogenic viruses. Treatment effects can also be expected in virus-infected plants by subsequent inoculation with ALSV vaccine.